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Standard Practice for

Use of Statistics in the Evaluation of Spectrometric Data 1

This standard is issued under the fixed designation E 876; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

€' Note—Section 7 was added editorially in January 1995.

1. Scope minations from the assumed true value. An acceptable bias

1.1 This practice provides for the statistical evaluation ofShould be agreed upon prior to testing a methbdcuracy
data obtained from spectrometrical methods of analysis. Ineften used to qualify a method, is a measurement which
cluded are definitions used in statistics, methods to determini@cludes both imprecision and bias.
variance and standard deviation of data, and calculations for Nore 1—Precisionandbiasare discussed in detail in Practice E 177. In
(1) estimate of variance and pooling estimates of variare, ( analytical methodsprecisionrefers to the distribution of repeat determi-
standard deviation and relative standard deviatiBntdsting  nations about the average. All analyses are presumed to have been made
for outliers, @) testing for bias, §) establishing limits of under the same set of conditions. Standard deviation provides a measure

; ; ; of this distribution.
detection, and@) testing for drift. Note 2—An evaluation of a method will be sample-dependent. Mul-
2. Referenced Documents tiple samples should be tested for homogeneity since even certified
reference materials may exhibit significantly different degrees of inhomo-
2.1 ASTM Standards: geneity. A measure of both sample and method precision may be made by
E 135 Terminology Relating to Analytical Chemistry for replicating determinations on specific portions of the sample specimens.
Metals, Ores, and Related Materfals 3.2.3 confidence to be placed on the estimate of mu-ghp

E 177 Practice for Use of the Terms Precision and Bias i
ASTM Test Method$

E 178 Practice for Dealing with Outlying Observatidns

E 305 Practice for Establishing and Controlling Spectro-

chemical Analytical Curvés _ N is in a specified intervalcpnfidence intervilcentered ak.
E 456 Terminology Relating to Quality and Statisfics With a certain probability, limits are placed on the quangty
3. Terminology which may include the unknown quantity u..A_ probal.:)ili.ty
level, p %, can be selected so that p will be within the limits
placed abouk. See 3.2.1
0 324 degrees of freedom (dfthe number of contributors
to the deviations of a measurement. Since a deviation can be
implied only when there are at least two members of a group,
degrees of freedom of a set of measurements is generally
one less than the number of measurements. It is the sample size
e . : less the number of parameters estimated. If the group is a
3.2.1 average measurement (xthe arithmetic mean ob- yiging of 5 series of differences of measurements or a series of
tained by dividing the sum of the measurements by the numbe{eio minations of variance, the degrees of freedom is the

of measurements. It is an estimate of y, t_he value of th umber of these differences or the total of the degrees of
population that the average would become if the number o reedom of each series of determinations
me?suretments v;etrr? |nf'|n|te.b'Elthartﬁr H may mclu?e a 3.2.5 detection limit—paraphrasing the definition in Termi-
sy; gn;a:)!c error | teretl_s 3_ '?S In etm?ailalurement.d ror.M0logy E 135, it is the lowest estimated concentration that
.2 blas—a systemalic displacement of all or most deterna mits 5 confident decision that an element is present. The
actual concentration being measured falls within a confidence
* This practice is under the jurisdiction of ASTM Committee E-1 on Analytical jnterval that encompasses the estimated concentration. The
Chemistry for Metals, Ores and Related Materials and is the direct responsibility 0[0W€Sl‘ estimate has a confidence interval that reaches to zero
Subcommittee E01.22 on Statistics and Quality Control. .
Current edition approved Nov. 20, 1989. Published January 1990. Originallyconcemrauon’ but n(_)t b_eIOW- It cannot be assumed _that the
dition E 876 — 89. estimated concentration is an actual concentration. Neither can
it be assumed that an actual concentration that equals the

Thveragey, is expected to be close top and should be very close
if the number of determinations is large, no significant bias
exists and the standard deviatia®),is small. The degree of
closeness is expressed as a probabitionidence levgkhat p

3.1 Definitions:

3.1.1 For definitions of terms used in this practice, refer t
Terminologies E 135 and E 456.

3.1.2 All quantities computed from limited data are defined
as estimates of the parameters that are properties of the syst
(population) from which the data were obtained.

3.2 Definitions of Terms Specific to This Standard:
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